Background. Previous research has indicated that although academic buoyancy and student
that are general in nature, whereas the motivational construct of self-efficacy refers to a sense of agency in relation to future experiences that are task-specific (Bandura, 2001) . Moreover, buoyancy refers , whereas emotions relate to a set of psychological processes that are experienced in response to an event (e.g., fear, worries, impulses to act; Pekrun et al., 2011; Weiner, 2010) .
Despite the demonstrated positive effects of buoyancy on motivational and emotional factors (e.g., Martin et al., 2013) , a question remains concerning achievement. Martin (2014) examined a direct relationship between buoyancy and achievement and found a significant association; however, effect sizes were generally small. This is intriguing given that academic buoyancy is associated with processes that are themselves linked with student achievement (e.g., motivation; Martin et al., 2010 ). In the current study, we are interested in advancing understanding of the buoyancy construct by looking more closely at its relationship with student achievement. More precisely, we explore whether this association is direct or works via an indirect mechanism. The latter was postulated due to emerging research that has suggested these are possible. For example, Putwain and Daly (2013) investigated the relationship between buoyancy and achievement in association with anxiety, finding that those high in buoyancy and low in anxiety evinced high achievement whereas those higher in anxiety scored lower. In our study, we seek to add to the buoyancy literature by exploring the roles played by additional factors.
There are numerous theories relevant to human functioning in the face of adversity. Many of these, in one form or another, posit control as a pivotal factor in navigating adversity (e.g., Connell, 1985; Heckhausen, Wrosch, & Schulz, 2010; Skinner, 1996; Weiner, 2010) . Following recent work investigating the issue of control and adversity (e.g., Heckhausen et al., 2010; are able to control future (negative or positive) academic outcomes. In terms of academic achievement, we suggest that attribution theory (Weiner, 2010) has contributed strongly to understanding of the control construct though we recognize that more recent frameworks such as self-determination theory also centrally position control in relation to achievement (via competence; Skinner, 1996; Ryan & Deci, 2000) . As discussed below, by referring to attribution theory (Weiner, 2010) and prior research that has linked buoyancy and achievement with control, albeit in separate studies (e.g., Liem & Martin, 2012) , we feel there is support for an examination of buoyancy, control, and achievement with particular interest in the ordering of factors.
The Role of Control
According to attribution theory, motivated action is influenced by causal ascriptions that individuals place upon prior outcomes (Weiner, 2010) . When a particular outcome occurs, individuals attempt to understand why. For example, students may conclude that they failed a test (an outcome) because they lack the ability to do the subject (a causal ascription). Once made, these ascriptions th feelings and actions (known as psychological and behavioral consequences) and, in turn, future outcomes (where the cycle may begin again). If students experience a prior outcome that was undesired it is likely they will attempt to alter the perceived causes (through behavioral consequences) to produce a more desirable outcome next time (Weiner, 2010) . However, this is dependent upon three causal dimensions: locus, stability, and controllability (Weiner, 2010) .
The definition of control used in the current study sense of being able to control future academic outcomes. This intersects two key dimensions of attribution theory:
(internal) locus and controllability. The extent to which individuals perceive a prior outcome as internal and controllable influences subsequent actions (Wiener, 2010; see also Skinner, ZimmerGembeck, & Connell, 1998) . For example, if students attribute an academic setback to something internal and controllable (such as not studying enough), then they are more likely to attempt to alter the cause (i.e., by studying harder next time) to avoid a repetition of the outcome. In contrast, if the cause of the academic setback is perceived as being external and/or uncontrollable (such as poor teaching), students may feel there is nothing they can do to change the outcome next time. Thus, they may not change their approach to schoolwork in the face of another upcoming challenge.
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Given the evidence regarding a modest link between buoyancy and achievement (Martin, 2014) and following recent work suggesting that other factors may help explain this association (Putwain & Daly, 2013) , we investigate whether a sense of control over outcomes (incorporating both internal locus and controllability) functions as a linking mechanism in the association between buoyancy and achievement. This is based on understanding from attribution theory (Weiner, 2010) where we position academic buoyancy and achievement as prior outcomes that influence subsequent causal ascriptions as a success or failure. In this case, prior achievement and academic buoyancy) are viewed as successful past outcomes from which causal ascriptions such as effort (a control-relevant attribution) are made. For example, if a student successfully navigates a setback like a low test score, he or she likely experiences a sense of internal locus and controllability that are well-established foundations for subsequent achievement (Bandura, 2001; Skinner, 1996; Weiner, 2010) . As relevant to our investigation then, academic buoyancy and achievement predict control.
-relevant factors give rise to emotional (e.g., pride) and behavioral (e.g., greater effort) consequences which in turn predict subsequent adaptive outcomes (e.g., subsequent achievement and reduced likelihood of academic setback, or buoyancy). Given this tested such that we not only explore buoyancy and achievement predicting control, but also this control predicting subsequent buoyancy and achievement.
In addition to theoretical support, empirical research also highlights the relevance of control for both buoyancy and achievement. More precisely, research has shown that buoyancy is associated with control (Liem & Martin, 2012; Martin & Marsh, 2006; Martin et al., 2010) , and that control is associated with achievement (Liem & Martin, 2012; Marsh, Hau, Artelt, Baumert, & Peshar, 2006; Ross & Broh, 2000; Skinner, Wellborn, & Connell, 1990; You, Hong, & Ho, 2011) .
To date, however, no research has examined all three constructs concurrently to ascertain whether there is a process occurring that includes control.
Overview of Current Study
In an attempt to better understand the construct of buoyancy and factors that may help explain the association between buoyancy and achievement, we examine the possibility of a variable linking the two constructs. With support from attribution theory (Weiner, 2010) and recent research (e.g., Liem & Martin, 2012; Martin et al., 2010) , we test control as a linking construct. In
Phase 1 of the analyses, we implement a classic cross-lagged panel design (e.g., Huck, Cormier, & Bounds, 1974) as a first means of disentangling the relative salience of buoyancy, control, and achievement (see Figure 1 ). Because the findings from cross-lagged panel designs can guide alongside attribution theory as a basis to explore a more structured ordering of the three constructs across time (Phase 2). Taken together, we consider the present study as something of a sequenced empirical investigation that seeks to tease out processes relevant to buoyancy, control, and achievement.
Method

Participants and Procedure
Participants were 2,971 students from 21 secondary schools in major urban areas of Australia.
Students completed a survey at Time 1 (term one, in 2010) and Time 2 (one year later in 2011). At
Time 1, participants were in Grade 7 (16%), Grade 8 (24%), Grade 9 (27%), Grade 10 (19%), or
Grade 11 (14%). Schools were independent or Catholic co-educational (10 schools), single-sex girls (6 schools), or single-sex boys (5 schools) schools. They were representative of a variety of achievement levels (though generally higher in achievement and socio-economic status [SES] than the national average). Slightly more than half of the participants (52%) were male and they had an average age of 13.8 years (SD = 1.29, range 11-18 years) at Time 1 and 14.9 years (SD = 1.30; range 12-19 years) at Time 2. The vast majority of participants (90%) had an English speaking background. At the two waves of data collection, the classroom teacher administered the instrument in class. The teacher explained each of the scales and provided a sample item. Students were asked to complete the instrument by themselves, to request help if needed, and to provide only one answer for each item. These data are the integration of common variables (buoyancy, control, achievement) from two projects: one investigating the effects of boarding school (N = 2002; Martin, Papworth, Ginns, & Liem, 2014) and one investigating the role of adaptability and personal best goals in academic and non-academic outcomes (N = 969; Martin, in press; Martin, Nejad, Colmar, & Liem, 2013) .
Measures
All measures were included in one survey. Demographic items were presented first, followed by a self-report of prior achievement, buoyancy, and control items. Academic buoyancy. The Academic Buoyancy Scale (ABS; Martin & Marsh, 2008) e.g., negative feedback on my ). Respondents rated items provided evidence of the unidimensionality, approximately normal distribution, invariance as a function of age, gender and ethnicity, internal consistency, and associations with other educational processes and outcomes Martin & Marsh, 2008; Putwain et al., 2012) .
Control. Control is operationalized via the 4-Motivation and Engagement Scale High School instrument (MES-HS; Martin, 2010). This scale
). The items were designed to tap into both locus and controllability (Martin, 2007) . Prior measurement work on the scale has provided evidence of normality, reliability, and differentiation from other constructs in the MES-HS (e.g., Green, Martin, & Marsh, 2007; Liem & Martin, 2012; Plenty & Heubeck, 2011 , 2013 Nagabhushan, 2013) . Students rated sed such that higher scores reflect greater control (and less uncertainty). Socio-demographic covariates. Data were also collected on socio-demographic characteristics including gender, age, language background, parent education, and parent socioeconomic status (SES). On language background, participants were asked if they spoke only Academic Buoyancy, Achievement, and Control 9
English (0) and/or another language (1) at home. Gender was coded 0 for females and 1 for males.
Age ( Confirmatory factor analysis (CFA) and structural equation modeling (SEM) were used in both phases and measured buoyancy, control, and achievement as latent factors (i.e., purged of random measurement error). Correlated uniquenesses for parallel items at T1 and T2 were included in the SEMs to account for within-person dependencies. Thus, in order to get accurate estimates of the relationships among the focal constructs, correlations among uniquenesses needed to be included in the statistical models (Marsh, Balla, & Hau, 1996) . In the SEMs, socio-demographics were included as predictors of all Time 1 and Time 2 buoyancy, control, and achievement factors, thereby controlling for variance attributable to socio-demographics.
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The root mean square error of approximation (RMSEA) and the comparative fit index (CFI)
were used as indicators of model fit. RMSEAs at or less than .08 and .05 reflect adequate and good fits respectively; CFIs at or greater than .90 and .95 reflect adequate and good fits respectively (McDonald & Marsh, 1990) . Maximum likelihood (L. K. Muthén & B. O. Muthén, 2012 ) was used to estimate our statistical models. Given less than five percent of substantive data were missing, these were estimated using the Expectation Maximization Algorithm in LISREL 8.80 (Jöreskog & Sörbom, 2006) . Relatively more data from socio-demographic covariates were missing (14.5%) and we imputed these data using full information maximum likelihood (with Mplus 7.0; L. K. Muthén Muthén, 2012) .
Results
Preliminary Descriptive and Measurement Analyses
We used CFA to test measurement properties underlying the structural model. This yielded an excellent fit to the data, 2 = 1053.54, df = 238, CFI = .96, RMSEA = .034. Factor loading ranges from the CFA are shown in Table 1 ; these are generally high, significant, and provide a sound measurement base for conducting cross-lagged and other analyses the focus of the study. Table 2 presents correlations from the CFA. As we can see, there was relative stability over time for our three key repeated measures: buoyancy (r = .59), achievement (r = .57) and control (r = .59).
Phase 1: Cross-lagged Panel Analyses
In our cross-lagged model, we constrained factor loadings of repeated items to be equal across the two time-points to ensure invariance of the repeated measures. Results from the cross-lagged analyses (see Figure 2 ) demonstrated that the data fitted the model well, as shown by excellent fit indices, 2 = 1053.54, df = 238, CFI = .96, RMSEA = .034. T1 and T2 auto-lagged parameters were strong and significant (see Figure 2) suggesting a notable amount of unique variance attributable to cross-lagged parameters. Beyond the variance explained by T1 buoyancy and sociop < .05) and beyond variance explained by T1 control and socio-demographics, T1 buoyancy was a significant predictor Academic Buoyancy, Achievement, and Control 11 p < .01). In addition, beyond the variance explained by T1 achievement and socio-demographics, T1 control was a signi 23, p < .001) and beyond variance explained by T1 control and socio-demographics, T1 achievement was a p < .001). Notably, there were no statistically significant cross-lagged relationships between buoyancy and achievement.
Phase 2: Modified Model
Given the central role played by control in linking to both buoyancy and achievement in the cross-lagged relationships, given that buoyancy and achievement shared no cross-lagged variance,
, we explored a process model in which control is a linking construct such that T1 buoyancy and T1 achievement predicted T1 control, T1 control predicted T2 buoyancy and T2 achievement, which in turn predicted T2 control (see Figure 3) . achievement to T2 buoyancy showed that these parameters were not significant, further signaling that the relationship between T1 and T2 buoyancy and achievement seems to operate via control.
Discussion
Phase 1 findings suggested that control was associated with both T1 and T2 buoyancy and achievement, but that the latter two constructs were not connected across time (see Figure 2) . It was then speculated that control may be a linking construct, connecting buoyancy and achievement.
This suggested a process model in which T1 buoyancy and T1 achievement predict control and control predicts T2 buoyancy and T2 achievement (see Figure 3) . Accordingly, Phase 2 showed that the relationship between T1 and T2 buoyancy and achievement may be partly explained by control (see Figure 4) . Taken together, our findings help show one means by which buoyancy is associated with achievement. The significance of this finding is underscored by the fact that buoyancy was not directly associated with achievement in Phase 1. Thus, the findings advance knowledge about the emerging construct of buoyancy as relevant to achievement an area that has yielded some mixed findings to date. Importantly, then, the study helps to reveal a boundary condition of the construct buoyancy does not appear to link directly with achievement, but does so indirectly via control.
Hence, research incorporating both buoyancy and achievement ought to be mindful of this nuance.
We also make the point that by understanding the different strengths of associations between buoyancy and other constructs, we come to a greater understanding of what buoyancy is and is not.
Thus, the present findings can be located in an ongoing program of research that seeks to understand the precise means by which buoyancy connects to major constructs on the psychoeducational landscape. This is also the first time buoyancy and achievement have been located in a well-established theoretical process model (viz. Weiner, 2010) and this attributional perspective has been critical in assisting our understanding of why buoyancy impacts achievement as it has done.
Key findings from the two phases of data analysis are discussed below.
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Phase 1 Analysis Findings
The most pertinent finding of Phase 1 was that academic buoyancy and achievement were not associated with one another over time. Instead, at T1 they predicted and at T2 they were predicted by control at T2 and T1 respectively. This finding suggests that in themselves, prior experiences of buoyancy and achievement may not be enough to predict subsequent achievement and buoyancy respectively. Perhaps this occurs because prior achievement or success in navigating a setback may or may not activate the necessary adaptive actions that are required for future success. The extent to which these adaptive actions are taken may hinge on other processes. For example, buoyancy may help to activate other processes that are more closely associated with achievement. This interpretation is consistent with prior research showing that buoyancy is relevant to successfully dealing with social-emotional and motivation factors that are known to predict achievement Putwain et al., 2012) . Thus, as suggested above and consistent with recent research (Putwain & Daly, 2013) , the extent to which buoyancy promotes achievement may be due to the presence of other factors that link the two constructs. Following the significant linking role of control in the cross-lagged design, this was further examined in Phase 2 analysis.
Phase 2 Analysis Findings
Linking buoyancy and achievement. Phase 2 supported our speculation that control plays a linking role between buoyancy and achievement. When students had a positive experience such as successfully navigating a challenge or gaining a high mark, this was related to a greater sense of control over future academic outcomes. This additional sense of control, in turn, was then linked to a greater capacity to navigate setback and obtain higher achievement in the future. These findings were supported by the significant direct and indirect effects to and from buoyancy and achievement via control in the process model (Figure 4) . Importantly, these effects were tested over time and through indirect effects (bootstrapping), thus, they provide reasonable support for the contended role of control in linking buoyancy and achievement.
Past theoretical and empirical work suggests that control might connect prior and subsequent buoyancy and achievement because it helps to influence the ensuing actions that individuals undertake. As described above, if an individual feels a sense of control, then they are more likely to take specific, motivated actions in relation to upcoming events (Weiner, 2010) . Thus, it is conceivable that buoyancy and achievement are linked by control to the extent that it helps to promote actions which can be adaptive (e.g., persisting with homework longer) or not (e.g., giving up) depending on the amount of perceived control.
It is well-documented that control is related to achievement (e.g., Liem & Martin, 2012; Marsh et al., 2006; Ross & Broh, 2000; Skinner et al., 1990; You et al., 2011) . Our finding of control as a variable linking buoyancy and achievement may provide insight into why previous research has related buoyancy with motivational constructs that are known to be associated with achievement (e.g., Caprara, Vecchione, Alessandri, Gerbino, & Barbaranelli, 2011; Hattie, 2009) such as persistence (e.g., Martin & Marsh, 2006) and self-efficacy (e.g., Caprara, Vecchione, Alessandri, Gerbino, & Barbaranelli, 2011; Martin & Marsh, 2008) , but has found a more modest direct relationship between buoyancy and achievement (Martin, 2014) . Namely, perhaps buoyancy is associated with motivational constructs like self-efficacy and persistence because they inherently have a level of control associated with them (Skinner, 1996) . Thus, it may be that an accompanying sense of control plays an important role in determining outcomes of buoyancy such as achievement.
important in explaining the relationship between buoyancy and achievement, the present finding also broadens current understanding of buoyancy in relation to control.
For educators, our finding of control as a linking variable supports existing work on the essential role that control plays in student outcomes (e.g., academic engagement, Liem & Martin, 2012; self-efficacy, Martin et al., 2010) . In addition, our finding suggests that a sense of control is pivotal in determining whether setback will translate to future positive outcomes. When this is coupled with an ability to navigate challenge (buoyancy), the effects on achievement appear to be greater still. Potential approaches to guide the promotion of a sense of control include: the promotion of growth mindsets for learning (Dweck, 2006; Dweck & Master, 2009) , which focus on change their abilities and outcomes; autonomy-supportive learning environments (Deci & Ryan, 1985 Reeve & Jang, 2006) , which help to promote a sense of competence; and encouraging students to focus on what academic factors they can control (e.g., effort, strategy, and attitude), which assist their sense of empowerment in the academic process .
Concurrent effects of academic buoyancy and achievement. We found that the links from buoyancy and achievement to control were concurrent there was no evidence of the primacy of one of the constructs. Perhaps this occurred because buoyancy and achievement both hold important weight in determining how a student responds in the future. This claim is supported by attribution theory premise that causal ascriptions placed on any prior outcome can influence subsequent actions and, in turn, future outcomes (Weiner, 2010) . It is also possible that the concurrent links reflect the recurring nature of academic challenge (relevant to buoyancy) and achievement, which occur regularly across school days and weeks.
The importance of prior success for academic motivation (e.g., Bandura, 1989 Bandura, , 2006 Deci & Ryan, 2012) and achievement (e.g., Hattie, 2009 ) is well-established in the literature. Our finding of the concurrent importance of achievement and buoyancy for future positive outcomes contributes our finding nature they can involve success in relation to achievement or in navigating academic setback. What appears to be the case is that the opportunity to experience some type of success (whether in relation to buoyancy or achievement) may promote a sense of control and subsequent positive outcomes.
Ongoing cyclical process. Our indirect effects revealed that control was a significant mechanism in determining how buoyancy and achievement were associated. In addition to the tests to and from buoyancy and achievement via control (discussed above), this also included tests to and Academic Buoyancy, Achievement, and Control 16 from control (at T1 and T2) via buoyancy and achievement (at T2). Given that these indirect effects were tested across time, they provide evidence that a cyclical process may be taking place.
In addition to the educational strategies for promoting a sense of control described above, there also appears to be benefits in addressing buoyancy and achievement in interventions. For of how this might be approached in schools: teaching students to (a) recognize challenges; (b) identify and seek out protective factors to offset a challenge; and (c) value, refine, and implement the protective factors in cyclical it provides students with tools to navigate new academic challenges as they occur. As noted above, this cyclical nature was evident in our process model (Figure 4 ).
In order to promote academic achievement among students, we suggest direct instruction as one approach for teachers that attracts relatively large effect sizes in the literature (Hattie, 2009; Liem & Martin, 2013) . Direct instruction involves carefully planned teaching to promote systematic mastery through several specific steps (e.g., communicating learning goals, providing guided practice; Hattie, 2009; Liem & Martin, 2013) . It is thus an approach in combination with a framework for developing buoyancy through academic protective factors that may help teachers to spur a more positive cycle of buoyancy, achievement, and control among students. Other potential approaches include autonomy support (e.g., Jang et al., 2012) and instructional support (e.g., Pakarinen et al., 2011) .
Limitations and Future Directions
There are several limitations of the current study. First, data were self-reported by students.
Given that buoyancy and control are intra-psychic factors, we suggest that this approach is an appropriate one. Nonetheless, it would be interesting to explore how perceptions line up across students, teachers, and parents on the factors of interest. For achievement, we relied on stud reports of the results from standardized testing. Moreover, this achievement was based on results from standardized testing that students completed prior to completing the survey. Thus, there is a need for research to substantiate these findings with measures of actual achievement that are collected at the same time as the other constructs in the model (2009) demonstration of selfactual achievement provides some support for our methods. In addition, we had actual data for a sub-sample of students that did not differ from their self-reports (see Measures).
Second, we recognize that our indirect effects are not large in absolute terms; but we also make the point that this is not unusual for indirect effects, particularly when auto-regression has been accounted for. Often when indirect effects are large, it is because auto-regression has not been controlled, thereby misleadingly inflating the size of the indirect effect (Martin, 2011) . Indeed, our inclusion of numerous main effects, auto-regression, and covariates echoes something of a contextual value added (CVA) approach that seeks to take into account the circumstances and attributes of students when assessing effects (e.g., of schools and teachers). Although we have not strictly adhered to CVA modeling, the presence of significant indirect effects is notable from this perspective.
Third, in examining control as a linking mechanism we drew upon attribution theory (Weiner, 2010) which aligns well with our operationalization of control. However, there are other perspectives that may also help explain the relationship between buoyancy and achievement (e.g., primary versus secondary control; Heckhausen et al., 2010; Morling & Evered, 2006 Skinner, 2007) . Examining the influence of alternative control constructs is one potential avenue of future research. For example, our operationalized control belief was somewhat non-means-specific (Skinner et al., 1998) and so future measures of means-specific capacity beliefs (Skinner et al., 1998 ) might be included as might appraisal of control in domain-specific research following previous work into the domain specificity of buoyancy in mathematics, English, science, and physical education .
Finally, we focused on control; however, this does not rule out the existence of other constructs that may also be relevant in understanding the link between buoyancy and achievement Academic Buoyancy, Achievement, and Control 18 (e.g., see Putwain et al., 2012; Putwain & Daly, 2013) . Future work may focus on determining the extent to which control and other possible mechanisms influence how buoyancy and achievement are related. In addition, one recent conceptual development is control-value theory (Pekrun, 2006) -related emotions are a function of their control appraisals and the extent to which the achievement is subjectively important to them. Future research might therefore include valuing in the buoyancy process explored in this study. Indeed, Collie and colleagues (2014) have suggested there may not be a great relevance of buoyancy for students who have disengaged from school. That is, academic setback is not so aversive if there is little subjective valuing of the domain in which that setback occurs.
Conclusions
The present findings provide insight into the sometimes modest relationships that are found between academic buoyancy and student achievement. The findings also speak to issues of academic adversity more generally as they highlight the potential role of control in helping student setback to be transformed into subsequent positive outcomes. More broadly, the findings speak to the issue of sufficiently attending to social-emotional factors in schooling. In particular, the findings add weight to calls by various stakeholders about the importance of student social-emotional wellbeing and development in schooling for academic achievement. Muthén, 2012) . Single items indicator with a factor loading fixed at 1 and residual fixed at 0. 
